














Union	 for	 Conservation	 of	 Nature	 and	 Natural	
Resources	 (IUCN),	 it	 has	 been	 classified	 as	 a	
vulnerable	 species	 (IUCN,	 1996).	 This	 species	
faces	several	hazards;	among	the	latter	the	health	
problem	which	 has	 a	 lot	 of	 repercussions	 on	 its	
survival.	 Indeed,	 the	 problems	 have	 different	
origins:	bacterial,	viral	and	even	parasitic.	In	this	
sense,	many	helminths	parasitize	turtles	(Bouamer	
and	 Morand,	 2000;	 Bouamer	 et al.,	 2003),	 as	
well	 as	 ectoparasites,	 particularly	 ticks	 and	
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vermicularis,	Strongylus sp,	Nematodirus sp,	Trichostrongylus sp,	Fasciola hepatica.	The	sex	of	the	host	showed	a	
significant	influence	on	the	parasitic	infestation:	the	females	were	four	times	more	infested	than	the	males.
Keywords : Testudo graeca graeca,	turtle,	tick,	parasite
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leeches	 (Burridge	and	Simmons	2003).	Parasites	
can	 indirectly	 affect	 the	 survival	 of	 the	 host	 by	
increasing	 its	 susceptibility	 to	 predation	 or	 by	
reducing	 its	 competitiveness	 (Scott,	 1988).	 They	
can	also	have	effects	on	 reproduction	 (Anderson	
and	 May,	 1978)	 and,	 as	 a	 result,	 its	 survival	 is	
really	threatened.
On	 the	 other	 hand,	 the	 importance	 of	 this	
species	 in	 the	 ecosystem	 is	 considerable;	 it	 is	
involved	 the	 ecological	 balance	 of	 the	 region,	
the	 object	 of	 its	 habitat.	 Therefore,	 reducing	 its	
number	or	even	distinguishing	it	will	have	harmful	
consequences	on	the	balance	of	the	environment.
In	 Algeria,	 especially	 in	 Aflou	 (South	 of	
Algeria),	there	is	a	terrible	lack	of	solid	references	
on	 this	 species	 especially	 those	 which	 treat	 the	
problem	 of	 parasitism.	 Therefore,	 the	 present	
study	 aims firstly,	 to	 research	 the	 ectoparasites	
and	the	mesoparasites	existing	in	the	wild	Testudo 
graeca graeca	 of	 the	 Aflou	 region.	 Secondly,	 to	




Our	 study	was	 carried	 out	 during	 the	 turtle	
activity	 period,	 from	mid-March	 until	 the	 end	 of	











The	 capture	was	 carried	 out	 by	 hand	 at	 the	
time	 of	 turtle	 activity	 by	 searching	 intensively	
inside	 the	 tufts	 of	 vegetation.	 The	 turtles	 were	
transported	 in	air	boxes	 to	carry	out	 the	desired	
study.	 We	 took	 measurements	 regarding	 body	
weight,	 total	 shell	 length	 and	 body	 height.	 Also,	
we	determined	the	age	of	turtles	by	counting	the	
number	 of	 growth	 rings	 (Stubbs	 and	 Swingland,	
1985;	Willemsen	and	Hailey,	1999;	Lagarde	et al.,	
2001;	Wilson	and	Tracy,	2003)	and	sex	based	on	
morphological	 characters	 previously	 mentioned	
(Highfield,	 1990;	 Díaz-Paniagua	 and	 Andreu,	
2005).
Tick collection
We	carried	out	 a	physical	 examination	 (legs,	
neck,	 tail,	 etc.)	 on	 the	 captured	 turtles,	 in	 order	
to	 remove	 the	 ticks.	 The	 extraction	 was	 carried	
out	 using	 forceps	 and	 the	 ticks	 were	 stored	 in	
ethanol	 at	 75	 °,	 in	 labeled	 tubes	 (Boyd,	 1951).	




Study of digestive parasites




We	 calculated	 the	 following	 indices:	
prevalence,	mean	intensity	and	abundance	(Bush	
et al.,	1997).
- Prevalence (P):	 Pr	 (%)	 =	 (The	 number	 of	
individuals	 infested	 with	 a	 host	 species	 /	 the	
total	number	of	hosts	examined)	x	100.
- Average intensity (IM):	I	=	the	total	number	of	
individuals	of	a	parasite	species	/	the	number	of	
hosts	infested	by	the	parasite.
- Abundance (AB):	 AB	 =	 the	 total	 number	 of	
individuals	 of	 a	 parasitic	 species	 /	 the	 total	
number	of	hosts	examined.
Statistical analysis
For	 the	 analysis	 of	 the	 results:	 calculation	
of	 epidemiological	 indices,	 analysis	 of	 growth	
parameters,	determination	of	regression	equations	









Sex	 ratio	 the	 results	 showed	 that	 the	males	
are	 numerous	 compared	 to	 the	 females	 and	 the	
percentages	calculated	are	 respectively	58%	and	
42%.	 Fluctuations	 in	 this	 ratio	 are	 due	 to	 the	
activity	rate	and	the	behavior	of	the	animal	during	
this	period	of	the	year.	The	females	are	found	most	
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age	 in	 the	 Aflou	 region	 revealed	 the	 presence	






of	 this	 species	 in	 Morocco	 can	 reach	more	 than	
50	years.	The	differences	in	longevity	observed	in	
our	 result	 are	 surely	 linked	 to	 the	used	method;	
it is	quite	clear	that	age	is	underestimated	by	the	
method	 of	 counting	 growth	 rings,	 especially	 in	
adults	because	of	the	scaling	and	the	tightening	of	
stopping	 lines	 frequently	observed	 in	 chelonians	
(Castanet	and	Cheylan,	1979).
Results of the parasitological study
The	observation	of	the	morphological	criteria	
of	 the	 different	 pathogenic	 forms,	 in	 the	 turtles	
Testudo greaca greaca	 allowed	 us	 to	 identify	 a	
single	species	of	tick	and	06	genera	of	helminthes	
(Tab.	2).




100	 individuals	 (79%)	 against	 26	 female	 ticks	
(21%).	This	fluctuation	can	be	due	to	the	presence	
and	the	dynamics	of	the	host	species,	its	immune	
state	or	 to	 the	 reproductive	behavior	of	 this	 tick	
species.	The	same	results	have	been	obtained	by	




Age (year) Weight (gr) Size (cm)
Max Min Max Min Max Min
Aflou
♀ 10 16 7 1739 373 22 13.2
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The	number	of	ticks	in	Oued	sebgag	site	was	
102	 (80,	 95%)	 (81	 males,	 21	 females),	 while	
in	 Djellel	 site	 it	was	 24,	 (19,	 05%)	 (19	males,	 5	
females).	 This	 variation	 is	 probably	 due	 to	 the	





The	 only	 tick	 species	 found	 was	 Hyalomma 
aegyptium	 (Figure	 2).	 Indeed,	 this	 species	 is	
specific	 to	Testudo graeca	 (Hoogstraal	and	Kaise,	
1960;	Trevor	and	Al-Yaman,	1985;	Apanaskevich,	
2003).	This	result	was	also	reported	in	Tunisia	by	
Gharbi	et al.	(2015)	and	in	Malta	by	Loporto	et al. 
(2017).
The	 overall	 prevalence	 was	 71%,	 with	 a	
remarkable	difference	between	males	and	females	
where	the	values		were	57%	and	90%	respectively	
(Figure	 3).	 Tiar	 et al.,	 2016	 found	 that	 the	
prevalence	was	only	9%	in	Laghouat.	
Males	 were	 more	 abundant	 compared	 to	
females,	 but	 the	 infestation	 was	 much	 more	 in	
females.	 This	 can	 be	 explained	 by	 the	 sedentary	
Table 2.	Results	of	the	parasitological	study
Phylum Class Family Genus








Platyhelminthes Trematoda Fasciolidae Fasciola
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behavior	 of	 females	 during	 this	 period	 of	 the	
year,	 which	 gives	 enough	 time	 for	 the	 fixation	
of	 ticks.	 Similar	 results	 were	 reported	 for	 other	
populations	 of	 Testudo,	 in	 Syria	 82.85%	 and	
in	 Lebanon	 91.66%,	 on	 the	 other	 hand	 in	 Iran	
28.57%.	
In	 Oued	 Sebgag	 site,	 the	 prevalence	 was	









while	 in	 Djellel	 site,	 the	 average	 intensity	was	 3	
ticks	and	abundance	was	2,18	ticks	per	individual.	
Relationship	 between	 parasitic	 load	 and	
growth	parameters
The	 calculated	 mathematical	 model	 of	 the	
correlation	 test	 showed	 that	 all	 the	 parameters	
(Lt,	Pt,	Ha,	and	age)	had	no	relation	to	the	parasite	
load	rates	(Tab.	3).











The	 prevalence	 in	 the	 general	 population	
revealed	the	presence	of	6	parasites	(Nematodirus 








Parameter Function Regression equation R2 Observation
Pt (gr) Pt	=		f	(tique) Pt	=				0.0062Age	+	0.5538 0.12 No	correlation
Lt (cm) Lt	=		f	(tique) Lt	=		1.1519Age	–	12.564 0.23 No	correlation
Ha	(cm) Ha	=		f	(tique) Ha	=		0	1.8246Age	–	8.9536 0.26 No	correlation
Age	(an) Age	=	f	(tick) Age	=1.047Age	–	7.0304 0.18 No	correlation
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studies	 showed	 another	 species	 for	 exemple	
Alaeuris,	 Mehdiella,	 Tachygonetria	 and	 Atractis 






the	 genus	Testudo	 (T. hermanni,	T. graeca	 and	T. 
marginata)	 in	 Italy	 by	 Traversa	 et al.	 (2005),	 in	
Nematodirus sp Fasciola hepatica Trichostrongylus sp
Strongylus sp Enterobius vermicularis Angusticaecum holopterum
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Southern	 Spain	 by	 Chávarri	 et al.	 (2012)	 and	 in	
Germany	by	Hallinger	et al. (2018).
The	prevalence	showed	moderate	fluctuations	
between	 the	 genera	 of	 the	 parasites	 identified	
(Figure	 5).	 Where	 Trichostrongylus represents	
50%,	 Nematodirus sp 42%,	 Angusticaecum 
holopterum 33%, Fasciola hepatica	and	Strongylus 
sp 12%,	Enterobius vermicularis 8%.	
The	 parasite	 infestation	 by	 the	 sex	 of	 the	
host	 showed	 that	 the	 females	 are	 infested	 with	
06	 parasites	 while	 this	 number	 was	 reduced	 in	





Our	 study	 showed	 that	 relative	 growth	 and	
height-weight	relationship	is	isometric,	while	age	
has	no	influence	on	growth	in	weight	and	length.	
Concerning	 parasitism:	 from	 the	 examination	
of	 the	 24	 turtles,	 we	 found	 a	 single	 species	 of	
ectoparasite:	Hyalomma aegyptium and	six	species	
of	 mesoparsites:	 Angusticaecum sp, Enterobius 
vermicularis, Strongylus sp, Nematodirus sp, 




be	 interesting	 to	 undertake	 similar	 studies	 over	
several	 cycles	 and	 in	 various	 biotopes.	 Also,	 to	
carry	 out	 further	 studies	 in	 all	 areas	 (ecology,	
biology,	 genetics;	 epidemiology)	 that	 can	 help	
better	 conservation	 of	 the	 species	 which	 enjoys	
with	a	protected	status.
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